The causes of malnutrition are discussed -lack of money for food; and insufficiency of food production. It is stressed that much agricultural land is employed for purposes other than the production of food. Other causes of malnutrition include changes in local food habits and in food technology.
Before discussing remedies, I would like briefly to discuss the causes of malnutrition.
THE CAUSES OF MALNUTRITION
The first cause of malnutrition is not lack of food but lack of money to buy food. In many countries enough food is available, but the poor just cannot buy it. This sounds self-evident, but it is important to insist on it, because increased production, which is a necessity in many countries, will be useless if social inequalities remain as they are.
This type of situation can be observed in India: food production has considerably increased in the last twenty years, but this agricultural progress has mainly benefited medium-sized and large farmers. Small and landless peasants don't have enough money to buy improved seeds, chemical fertilisers or pesticides. They get into debt, many of them become poorer and poorer; they suffer from malnutrition. Unemployed people in the big cities are another category of victims of malnutrition.
Another obvious cause of malnutrition is insufficiency of food production. But when I say food production I do not mean agricultural production, which is something quite different. Indeed, in all countries in the world, agricultural production is becoming less and less aimed at the production of food for human needs. An increasing proportion of agriculture production is aimed at: 1) food for animals or for people in the developed countries (cassava, soybean, oil-bearing seeds, tropical fruits, etc.) 2) production of non-food products, mainly for export to rich countries (cotton, tobacco, coffee, tea, etc.) 3) production of foods with low nutritional value (refined sugar, white rice, white bread) 4) production of energy 61 In consequence, the amount of land and of time devoted to the production of staple foods is constantly decreasing (Tables 1,2) Another cause of malnutrition is changes in local food habits and in food technology. Let us take three examples. 1) In Senegal the traditional basic cereal is millet. Progressively, this is being replaced, especially in urban areas, by white wheaten bread and by white rice, which are much poorer in all nutrients than is millet. In consequence people in Dakar, even when they eat the same quantity of food as do the rural population, get many less vitamins and minerals (Tables 3,4, Fig 1) . 2) In India, the traditional whole cane sugar (jaggery) is progressively replaced by refined white sugar ( Table 5 ). 1) Increasing yields by means which can increase long term fertility of soils and which all farmers-even the poorest -can afford. Most agronomists state that it is impossible substantially to increase agricultural production without chemical fertilisers and pesticides. My own field experience and that of others indicates that this is not true. It is possible to increase yields considerably by simple methods, costing nothing or very little to the farmers. The two main means to increase agricultural production by natural and inexpensive means are: a) use of organic manures, mainly composted (Tables 6,7); b) mixed cropping. The modern system of cultivation-o ne crop on one field -has developed recently as a consequence of mechanisatio n. Traditionally , in all parts of the world, peasants have always cultivated several crops together in the same field. The basic association was that of a cereal and a legume. For example, maize and beans on the American continent, millet and "niebes" (African beans) in Africa, rice and soybean in Asia (Fig 2, Tables 8 ,9) . Mixed cropping is from an ecological point of view far superior to single cropping: soil, water, sun, manures are used in the optimal way. If in one year dim a tic conditions are less favourable to one crop, they may suit the others (or one of the others) better. Attacks of parasites are less fierce. The soil is better covered and erosion is reduced. In practice, production is always higher. The increase in production with mixed cropping can range from 20 to 100%. Increases in yield of over 50% are quite usual.
REMEDIES FOR MALNUTRI TION
Some complementary agricultural practices such as improved rotations, green manure crops, use of natural locally available mineral fertilisers (e.g. rock phosphate), give further possibilities of increasing yields (Table 10 ).
In practice, a correct combination of all these practices makes it possible, in most cases, at least to double yields at a minimal cost, without using chemical fertilisers or pesticides (Fig 3) .
I would like to add a few words about pesticides. All organic farmers have noticed a marked reduction of parasitism as a consequence of increased soil fertility and of the practice of balanced rotations and of mixed cropping. content is multiplied by 2 to 47 content is multiplied by 2 to S content is multiplied by ? to I4 content is multiplied by 2 to 3 content is multiplied by 33 67
We have, however, to be cautious when we advocate the reduction or suppression of pesticide use in the third world. For when ecological balances have been destroyed, it is difficult, maybe impossible, to restore them on a small scale and in a short time. The level of parasitic attacks is also conditioned by the choice of plant varieties.
2) Increasing the proportion of land devoted to the production of staple foods
This is a political rather than a technical choice. I will not discuss it here, but I would like to make two important points: a) International aid often discourages the production of staple foods. If large quantities of cereals coming from international aid are available on the market at a low price, this may be good for the urban poor. But it will discourage the local farmer from producing cereals, because the price won't pay for his work.
If in Senegal everyone can buy imported rice at a low price, then farmers will produce groundnuts for export rather than millet for home consumption, because then they will make more money. They may reduce their millet acreage so much that -at least in a bad year -they do not even grow enough for their own consumption. They may therefore suffer from malnutrition, although they have enough land to produce plenty of millet.
b) The occidentalisation of food habits also discourages the production of staple foods. If, as is now happening, 90% of the population of Dakar eat rice or bread made with imported wheat, instead of millet, then the farmer will find no outlet for his production. Another example: if people drink European beer (made with imported barley) instead of "dolo" (kaffir beer), the farmer will reduce his production of kaffir.
3) Changes in food habits and in food technology
It is well known that modern food technology in most cases reduces the nutritional value of food. In rich countries where we have plenty of food, the consequences may not at first be dramatic. In poor countries where people are still following their traditional ways of eating, malnutrition does not usually appear unless there is a real shortage in the quantity of food available. But as soon as the population adopts the occidental way of eating -as Weston Price has clearly demonstrated in his book (1) -malnutrition appears as well as many diseases.
What are the main changes that should be introduced? 1) to limit as much as possible the production and the import of refined foods (mainly cereals and sugar) and of industrial preserves and beverages. 2) To strive against aggresive and often lying advertising by multinational companies. 3) To inform populations on the superiority of local products as compared to imported foods. 4) To develop alternative technologies: use of whole grain cereals, of whole sugar, or fruit drying (instead of jam!) or preservation by lactic acid fermentation, etc., which maintain or enhance the nutritional value of foods.
I would like in this context to give the example of soybeans, one of the most valuable foods in the world.
If we want to eat them just cooked in the way that other beans are cooked, we must remember that soybeans are very difficult to cook, and that even if well cooked, they are still difficult to assimilate and digest.
Modern industry has developed sophisticated technologies to extract proteins from soybeans and to make them look -more or less -like meat. Asian peoples, on the other hand, have since thousands of years developed simple technologies, most of them based on fermentation, in order to make soybeans more palatable and to improve their digestibility and their nutritive value. Soy sauces (shoyu) or soy pastes (miso) are well known examples of these traditional fermented soybean products. Less known, but maybe still more interesting, is tempeh, traditionally prepared every day by every family in Indonesia.
In 24 to 36 hours soy beans are transformed in tempeh, by fermentation with a mold (Rhizop\IS oligosporus). Tempeh has a delicious taste, can easily and quickly be cooked to prepare a big variety of dishes, is highly digestible and contains more vitamins than unfermented soybeans (Table 11) ,
It is obvious that this kind of traditional technology is from all points of view-economic, nutritional and gastronomic-far superior to the most sophisticated modern technologies. When the use of soybeans is introduced in countries where it is not traditional, this type of technology should also be introduced.
CONCLUSIONS
Most countries in the world could easily produce enough food for their populations. Some of them do so, but even in those countries we see that malnutrition persists or increases. Why is that? Social inequalities are one explanation, but not the only one.
Most people in the world want to adopt the occidental way of life. Why shouldn't they? For they see that in the West we have plenty of food, big cars, television sets -everything. We use chemical fertilisers, we eat refined foodsand we still have the highest life expectancies in the world.
But the problem is:
1) that whilst our life expectancy from birth has indeed increased dramatically, mainly due to elimination of the killer diseases of childhood, there has been no such increase in the chances that a man of middle age will reach a ripe old age. The vast sums we spend on our medical services have been ineffective in face of the rise in the so-called diseases of civilisation -coronary heart disease, cancer, diabetes. 2) that the occidental way of life cannot be generalised to the whole world, due to lack of resources.
There is in the long term therefore only one solution: that is that we, the rich countries, should change our way of life; that we should live more simply, consume less, use less chemical fertilizers, stop eating refined foods. Let us take the example of agriculture -and this will be my last word: organic agriculture will develop in the Third World only if it develops and proves successful in developed countries. The best way of teaching -maybe the only one -is to give an example. Let us do this.
